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AMOLED DISPLAY DEVICES AND
METHODS FOR PRODUCING THE
SUB-PIXEL STRUCTURE THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to and the benefit
of Chinese Patent Application No. CN 201410261108.6,
filed on Jun. 12, 2014, the entire content of which is
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present disclosure relates to organic light-emitting
devices, more specifically, to AMOLED display devices and
methods for producing the sub-pixel structure thereof.

2. Description of the Related Art

Currently, the trends require display to have low con-
sumption and high color saturation. Active Matrix/Organic
Light Emitting Diode (“AMOLED”, hereinafter) Panels is
one of the projects in research and development of display
panels because of its ability of self-luminous in backlight
and its high color saturation.

There are three types of OLED devices in each AMOLED
display panel, and the OLED devices of each type emit
lights whose color is different from that of any of the other
two types. The OLED devices emitting green lights have the
features of highest luminous efficiency and high color purity.
However, if an OLED device emits red lights with high color
purity, the luminous efficiency of the device will sharp
decrease. Similarly, if an OLED device emits blue lights
with high color purity, the luminous efficiency of the device
will sharp decrease as well. However, compared with blue
OLED devices, light blue OLED devices have higher lumi-
nous efficiencies, similarly, compared with red OLED
devices, orange OLED devices have higher luminous effi-
ciencies. Hence, in traditional arrangement for RGB pixels,
it is effectively to reduce the power consumption in display
screen with the help of the light blue OLED devices and
orange OLED devices which are efficient in light emitting.
Therefore, the power consumption in display screens can be
reduced effectively and the high color saturation of AMO-
LED display screen can be maintained as well.

SUMMARY OF THE INVENTION

An aspect of an embodiment of the present disclosure is
directed toward an AMOLED display device capable of
reducing the power consumption greatly due to the addition
of light blue sub-pixels and orange sub-pixels.

Another aspect of an embodiment of the present disclo-
sure is directed toward a method for producing the sub-
pixels of an AMOLED display device.

An AMOLED display device, comprising:

a pixel array consisting of a plurality of pixel units, each
of the pixel units consisting of four sub-pixels, each of the
pixel units emitting lights by adjusting its sub-pixels;

wherein, each sub-pixel comprises a resonator adjustment
layer, and the resonator adjustment layer in any one of the
sub-pixels is different in thickness from the resonator adjust-
ment layer in other sub-pixels.

According to one embodiment of the present disclosure,
wherein each of the sub-pixels comprise a combination of
blue sub-pixels, red sub-pixels, green sub-pixels, light blue
sub-pixels and orange sub-pixels.
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According to one embodiment of the present disclosure,
wherein the blue sub-pixels, the red sub-pixels, the green
sub-pixels, the light blue sub-pixels and the orange sub-
pixels are arranged in a PenTile way to form the pixel array.

According to one embodiment of the present disclosure,
wherein in a pixel unit, the green sub-pixel is located
centrally; the blue sub-pixel, the red sub-pixel, the light blue
sub-pixel and the orange sub-pixel are arranged around the
green sub-pixel.

According to one embodiment of the present disclosure,
wherein the blue sub-pixel, the red sub-pixel, the light blue
sub-pixel and the orange sub-pixel are shared by at least two
of the pixel units.

According to one embodiment of the present disclosure,
wherein the resonator adjustment layer in the orange sub-
pixel is 160 nm to 170 nm in thickness; and the resonator
adjustment layer in the light blue sub-pixel is 100 nm to 110
nm in thickness.

According to one embodiment of the present disclosure,
wherein the resonator adjustment layer in the blue sub-pixel
is 80 nm to 90 nm in thickness; and

the resonator adjustment layer in the red sub-pixel is 180
nm to 190 nm in thickness.

A method for producing sub-pixels of an AMOLED
device, comprising:

providing a substrate with a reflecting anode and a hole
injection layer thereon;

forming a resonator adjustment layer on the hole injection
layer; and

forming a hole transport layer, a luminescent layer, an
electron transfer layer, an electron injection layer and a
semi-transparent cathode on the resonator adjustment layer
in sequence to form a blue sub-pixel, a red sub-pixel, a green
sub-pixel, a light blue sub-pixel or an orange sub-pixel;

wherein, the resonator adjustment layer in the orange
sub-pixel is thinner than that in the red sub-pixel; the
resonator adjustment layer in the light blue sub-pixel is
thicker than that in the blue sub-pixel.

According to another embodiment of the present disclo-
sure, wherein the luminescent layer is selected from a group
consisting of a blue luminescent layer, a red luminescent
layer and a green luminescent layer.

According to another embodiment of the present disclo-
sure, wherein the luminescent layer in the light blue sub-
pixel is a blue luminescent layer; and the resonator adjust-
ment layer in the light blue sub-pixel is 100 nm to 110 nm
in thickness;

the luminescent layer in the blue sub-pixel is a blue
luminescent layer; and the resonator adjustment layer in the
blue sub-pixel is 80 nm to 90 nm in thickness.

According to another embodiment of the present disclo-
sure, wherein the luminescent layer in the orange sub-pixel
is a red luminescent layer; and the resonator adjustment
layer in the orange sub-pixel is 160 nm to 170 nm in
thickness;

the luminescent layer in the red sub-pixel is a red lumi-
nescent layer; and the resonator adjustment layer in the red
sub-pixel is 180 nm to 190 nm in thickness.

BRIEF DESCRIPTIONS OF THE DRAWINGS

The accompanying drawings, together with the specifi-
cation, illustrate exemplary embodiments of the present
disclosure, and, together with the description, serve to
explain the principles of the present invention.
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FIG. 1 shows a structure schematic of an AMOLED
display device according to an embodiment in the present
invention;

FIG. 2 shows a structure schematic of shared pixels
according to Embodiment 1 in the present invention;

FIG. 3 shows a structure schematic of sub-pixels accord-
ing to Embodiment 2 in the present invention;

FIG. 4 shows a structure schematic of a light blue
sub-pixel according to Embodiment 2 in the present inven-
tion;

FIG. 5 shows a structure schematic of a blue sub-pixel
according to Embodiment 2 in the present invention;

FIG. 6 shows a structure schematic of an orange sub-pixel
according to Embodiment 2 in the present invention;

FIG. 7 shows a structure schematic of a red sub-pixel
according to Embodiment 2 in the present invention.

DETAILED DESCRIPTION

The present invention will now be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
This invention may, however, be embodied in many different
forms and should not be construed as limited to the embodi-
ments set forth herein. Rather, these embodiments are pro-
vided so that this disclosure will be thorough and complete,
and will fully convey the scope of the invention to those
skilled in the art. Like reference numerals refer to like
elements throughout.

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting of the invention. As used herein, the singular forms
“a”, “an” and “the” are intended to include the plural forms
as well, unless the context clearly indicates otherwise. It will
be further understood that the terms “comprises” and/or
“comprising,” or “includes” and/or “including” or “has”
and/or “having” when used herein, specify the presence of
stated features, regions, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, regions, integers,
steps, operations, elements, components, and/or groups
thereof.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used diction-
aries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant
art and the present disclosure, and will not be interpreted in
an idealized or overly formal sense unless expressly so
defined herein.

As used herein, “around”, “about” or “approximately”
shall generally mean within 20 percent, preferably within 10
percent, and more preferably within 5 percent of a given
value or range. Numerical quantities given herein are
approximate, meaning that the term “around”, “about” or
“approximately” can be inferred if not expressly stated.

As used herein, the term “plurality” means a number
greater than one.

Hereinafter, certain exemplary embodiments according to
the present disclosure will be described with reference to the
accompanying drawings.

According to the present invention, an AMOLED display
device is provided. The AMOLED display device comprises
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a pixel array consisting of a plurality of pixel units. Each of
the pixel units comprises at least four sub-pixels.

Embodiment 1

FIG. 1 shows a structure schematic of an AMOLED
display device according to an embodiment in the present
invention, as shown in FIG. 1, the present embodiment
discloses an AMOLED display device. The display device
comprises a pixel array consisting of a plurality of Pixel
Units 101. Each of Pixel Units 101 consists of five sub-
pixels including Blue Sub-Pixel B1, Red Sub-Pixel R1,
Green Sub-Pixel G, Light Blue Sub-Pixel B2 and Orange
Sub-Pixel R2. Pixel Unit 101 will emit lights by adjusting
the five Sub-Pixels. The thickness of the resonator adjust-
ment layer in each sub-pixel is different from that of others.
Preferably, the thickness of the resonator adjustment layer in
the orange sub-pixel is 160~170 nm, such as 160 nm, 162
nm, 164 nm, 166 nm and 168 nm; the thickness of the
resonator adjustment layer in the light blue sub-pixel is
100~110 nm, such as 100 nm, 102 nm, 104 nm, 106 nm and
108 nm; the thickness of the resonator adjustment layer in
the blue sub-pixel is 80~90 nm, such as 81 nm, 82 nm, 84
nm, 87 nm, 89 nm; the thickness of the resonator adjustment
layer in the red sub-pixel is 180~190 nm, such as 181 nm,
182 nm, 184 nm, 187 nm and 189 nm.

FIG. 2 shows a structure schematic of shared pixels
according to Embodiment 1 in the present invention, as
shown in FIG. 2, Blue Sub-Pixel B1, Red Sub-Pixel R1,
Green Sub-Pixel G, Light Blue Sub-Pixel B2 and Orange
Sub-Pixel R2 are arranged as tile matrix to form a pixel
array. In each pixel unit, Green Sub-Pixel G is in the center;
Blue Sub-Pixel B1, Red Sub-Pixel R1, Light Blue Sub-Pixel
B2 and Orange Sub-Pixel R2 are arranged around Green
Sub-Pixel G Each of Pixel Units 101 is formed by a Green
Sub-Pixel G and the shared sub-pixels including a Blue
Sub-Pixel B1, a Red Sub-Pixel R1, a Light Blue Sub-Pixel
B2 and an Orange Sub-Pixel R2.

Preferably, the present embodiment discloses an AMO-
LED display device comprising a plurality of pixel units.
Referring to Pixel Unit 32 and Pixel Unit 33, Pixel Unit 32
has a structure as nine block box and is provided with five
sub-pixels including a Blue Sub-Pixel B1, a Red Sub-Pixel
R1, a Green Sub-Pixel G, a Light Blue Sub-Pixel B2 and an
Orange Sub-Pixel R2. Green Sub-Pixel G is rectangle in
shape and located in the center of each pixel unit. The four
rectangle blocks whose one edge overlaps the corresponding
edge of Green Sub-Pixel G are the sub-pixels which will not
emit lights. The sub-pixels which will not emit lights and the
sub-pixels which emit lights are arranged at intervals.

The two sub-pixels at the ends of each diagonal line in a
pixel unit are a Blue Sub-Pixel B1 and a Light Blue
Sub-Pixel B2 or a Red Sub-Pixel R1 and an Orange Sub-
Pixel R2. In the present invention, at the upper left corner of
Pixel Unit 32 there is a Blue Sub-Pixel B1; at the lower right
corner of Pixel Unit 32 there is a Light Blue Sub-Pixel B2;
at the upper right corner of Pixel Unit 32 there is a Red
Sub-Pixel R1; at the lower left corner of Pixel Unit 32 there
is an Orange Sub-Pixel R2.

Two adjacent pixel units share two sub-pixels. Specifi-
cally, Pixel Unit 32 and Pixel Unit 33 are adjacent to each
other on the right or left; Red Sub-Pixel R1 and Light Blue
Sub-Pixel B2 are shared by Pixel Unit 32 and Pixel Unit 33.
Pixel Unit 32 and Pixel Unit 34 are adjacent to each other on
the top or below; Orange Sub-Pixel R2 and Light Blue
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Sub-Pixel B2 are shared by Pixel Unit 32 and Pixel Unit 34.
Other conditions of shared Sub-Pixels are not illustrated
here one by one.

Light Blue Sub-Pixel B2 and Orange Sub-Pixel R2 are
added into the traditional RGB pixel arrangement in the
present embodiment. The luminous efficiency of Light Blue
Sub-Pixel B2 is higher than that of Blue Sub-Pixel B1 and
the luminous efficiency of Orange Sub-Pixel R2 is higher
than that of Red Sub-Pixel R1. However, Green Sub-Pixel G
has the highest reflective efficiency and high color purity.
Light Blue Sub-Pixel B2 assists Blue Sub-Pixel B1 to emit
lights, and Orange Sub-Pixel R2 assists Red Sub-Pixel R1 to
emit lights. Compared with the traditional RGB pixel
arrangement using Green Sub-Pixels G, Red Sub-Pixels R
and Blue Sub-Pixels B, the color area generated by the pixel
arrangement according to the embodiment of the present
invention is reduced just by 15%. The quantity of the
sub-pixels with high color purity is reduced in use, so the
power consumption in display screen is reduced greatly.

Embodiment 2

The present invention provides a method for producing
the sub-pixel structure based on Embodiment 1, comprising
the following steps: providing a Substrate 201 with a
Reflecting Anode 202 and a Hole Injection Layer 203;
forming a Resonator Adjustment Layer 204 at the upper
surface of Hole Injection Layer 203; forming a Hole Trans-
port Layer 205, Luminescent Layer 206, Electron Transfer
Layer 207, Electron Injection Layer 208 and Semi-Trans-
parent Cathode 209 respectively on the Resonator Adjust-
ment Layer 204, and then forming blue sub-pixel structure,
red sub-pixel structure, green sub-pixel structure, light blue
sub-pixel structure and orange sub-pixel structure. The reso-
nator adjustment layer in the orange sub-pixel structure is
thinner than that in the red sub-pixel structure, and the
resonator adjustment layer in the light blue sub-pixel struc-
ture is thicker than that in the blue sub-pixel structure.

Reflecting Anode 202 is made of metal with high reflec-
tance, a preferred selection of the metal is silver or alumi-
num. Preferably, Semi-Transparent Cathode 209 is formed
by metal with half penetration and half reflection, a preferred
selection of the metal is magnesium or silver or silver-
magnesium alloys.

Specifically, Luminescent Layer 206 is a blue light-
emitting layer, a red light-emitting layer or a green light-
emitting layer. The light blue sub-pixel structure is formed
when the luminescent layer is a blue light-emitting layer
whose resonator adjustment layer is 100~110 nm in thick-
ness, such as 101 nm, 103 nm, 103 nm, 107 nm and 109 nm.
The blue sub-pixel structure is formed when the luminescent
layer is a blue light-emitting layer whose resonator adjust-
ment layer is 80~90 nm in thickness, such as 80 nm, 81 nm,
83 nm, 86 nm and 90 nm. The orange sub-pixel structure is
formed when the luminescent layer is a red light-emitting
layer whose resonator adjustment layer is 160~170 nm in
thickness, such as 161 nm, 163 nm, 165 nm, 167 nm, 169
nm. The red sub-pixel structure is formed when the lumi-
nescent layer is a red light-emitting layer whose resonator
adjustment layer is 180~190 nm in thickness, such as 182
nm, 184 nm, 185 nm, 188 nm and 190 nm.

The sub-pixel structure emits light blue light when the
luminescent layer emits blue light, in the meantime, the
resonator adjustment layer is 100~110 nm in thickness, such
as 102 nm, 103 nm, 104 nm, 107 nm and 110 nm. The
sub-pixel structure emits orange light when the luminescent
layer emits red light, in the meantime, the resonator adjust-
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ment layer is 160~170 nm in thickness, such as 160 nm, 163
nm, 165 nm, 167 nm and 170 nm. When the luminescent
layer in the red sub-pixel structure emits red light, the
resonator adjustment layer is 180~190 nm in thickness, such
as 183 nm, 184 nm, 185 nm, 187 nm and 199 nm. When the
luminescent layer in the blue sub-pixel structure emits blue
light, the resonator adjustment layer is 80~90 nm in thick-
ness, such as 80 nm, 81 nm, 85 nm, 86 nm and 88 nm.

Based on the above technical solution, preferably, evapo-
ration areas in Resonator Adjustment Layer 204 is defined
by using metal masks and evaporating organic materials,
therefore, the sub-pixels emitting different color lights have
the resonator adjustment layers with different colors. Refer-
ring to the formula below.

2L @ L
A2
(m=1,2,3,4 ... integer)
L=Zﬂ;li (2)
=0, +D, 3)
o 2ngk (€3]
O =tan ! —2——
L=t n2—n} -k}
2npk 5
O =tan”! ®
njy —ns — k3

Wherein, [ denotes the optical length of the space
between Reflecting Anode 202 and Semi-Transparent Cath-
ode 209; 2. denotes resonant wavelength; n, denotes optical
refractive index of various materials; 1,, denotes the thick-
ness of various layers; ¢ denotes the total of the metal phase
difference between Reflecting Anode 202 and Semi-Trans-
parent Cathode 209; ¢, denotes the metal phase difference of
Semi-Transparent Cathode 209; ¢, denotes the metal phase
difference of Reflecting Anode 202; n, denotes the refractive
index of the materials adjacent to Semi-Transparent Cathode
209; n, denotes the real part of the number representing the
refractive index of Semi-Transparent Cathode 209; K,
denotes the imaginary part of the number representing the
refractive index of Semi-Transparent Cathode 209; n,
denotes the refractive index of Resonator Adjustment Layer
204; n, denotes the real part of the number representing the
refractive index of Reflecting Anode 202; K, denotes the
imaginary part of the number representing the refractive
index of Reflecting Anode 202.

When n,, n,, n;, n,, k;, k, is known constants, . denotes
the total of the optical lengths of Hole Injection Layer 203,
Resonator Adjustment Layer 204, Hole Transport Layer
205, Luminescent Layer 206, Electron Transfer Layer 207
and Electron Injection Layer 208. Hence, when the wave-
length (M) of the light is selected, the optical length of
Resonator Adjustment Layer 204 in each type of the pixel
units can be worked out according to the above formulas.
When the refractive index of the selected Resonator Adjust-
ment Layer 204 is known, the optimum thickness of Reso-
nator Adjustment Layer 204 can be worked out.

FIG. 4 shows a structure schematic of a light blue
sub-pixel according to Embodiment 2 in the present inven-
tion; FIG. 5 shows a structure schematic of a blue sub-pixel
according to Embodiment 2 in the present invention; as
shown in FIGS. 4 to 5, the difference between the blue
sub-pixel structure and the light blue sub-pixel structure is
the thickness of the resonator adjustment layer. Therefore, in
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the producing process of light blue sub-pixel, the only
difference from that of blue sub-pixel is to change the metal
mask for the resonator adjustment layer and to perform the
evaporation for forming the resonator adjustment layer just
at some specified areas, the rest of processes are the same to
that for producing the blue sub-pixel. Hence, the light blue
sub-pixel and the blue sub-pixel can be produced simulta-
neously. Specifically, the Luminescent Layer 216 in the light
blue sub-pixel and the Luminescent Layer 306 in the blue
sub-pixel both emit blue lights, preferably, by using the
above formulas, the thickness of Resonator Adjustment
Layer 214 is 100~110 nm, such as 100 nm, 101 nm, 103 nm,
104 nm and 110 nm, and the thickness of Resonator Adjust-
ment Layer 304 is 80~90 nm, such as 80 nm, 81 nm, 83 nm,
85 nm and 89 nm. Hence, the blue lights emitted from the
luminescent layer will have different purity by passing
through the resonator adjustment layers with different thick-
ness.

FIG. 6 shows a structure schematic of an orange sub-pixel
according to Embodiment 2 in the present invention; FIG. 7
shows a structure schematic of a red sub-pixel according to
Embodiment 2 in the present invention. As shown in FIGS.
6 to 7, the difference between the red sub-pixel structure and
the orange sub-pixel structure is the thickness of the reso-
nator adjustment layer. Therefore, in the producing process
of orange sub-pixel, the only difference from that of red
sub-pixel is to change the metal mask for the resonator
adjustment layer and to perform the evaporation for forming
the resonator adjustment layer just at some specified areas,
the rest of processes are the same to that for producing the
red sub-pixel. Hence, the orange sub-pixel and the red
sub-pixel can be produced simultaneously. Specifically, the
Luminescent Layer 506 in the orange sub-pixel and the
Luminescent Layer 406 in the red sub-pixel both emit blue
lights, preferably, by using the above formulas, the thickness
of Resonator Adjustment Layer 404 is 160~170 nm, such as
161 nm, 162 nm, 165 nm, 166 nm and 168 nm, and the
thickness of Resonator Adjustment Layer 504 is 180~190
nm, such as 180 nm, 181 nm, 183 nm, 186 nm and 190 nm.
Hence, the red lights emitted from the luminescent layer will
have different purity by passing through the resonator
adjustment layers with different thickness.

While the present disclosure has been described in con-
nection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover
various modifications and equivalent arrangements included
within the spirit and scope of the appended claims, and
equivalents thereof.

What is claimed is:

1. An AMOLED display device, comprising:

a pixel array consisting of a plurality of pixel units, each
of the pixel units consisting of a blue sub-pixel, a red
sub-pixel, a green sub-pixel, a light blue sub-pixel and
an orange sub-pixel, each of the pixel units emitting
lights by adjusting its sub-pixels;

wherein, each sub-pixel comprises a resonator adjustment
layer, and the resonator adjustment layer in any one of
the sub-pixels is different in thickness from the reso-
nator adjustment layer in other sub-pixels;
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the blue sub-pixel, the red sub-pixel, the green sub-pixel,
the light blue sub-pixel and the orange sub-pixel are
arranged in a PenTile way to form in the pixel array;

the green sub-pixel is located centrally; the blue sub-
pixel, the red sub-pixel, the light blue sub-pixel and the
orange sub-pixel are arranged around the green sub-
pixel.

2. The AMOLED display device as claimed in claim 1,
wherein the blue sub-pixel, the red sub-pixel, the light blue
sub-pixel and the orange sub-pixel are shared by at least two
of the pixel units.

3. The AMOLED display device as claimed in claim 1,
wherein the resonator adjustment layer in the orange sub-
pixel is 160 nm to 170 nm in thickness; and

the resonator adjustment layer in the light blue sub-pixel

is 100 nm to 110 nm in thickness.

4. The AMOLED display device as claimed in claim 1,
wherein the resonator adjustment layer in the blue sub-pixel
is 80 nm to 90 nm in thickness; and

the resonator adjustment layer in the red sub-pixel is 180

nm to 190 nm in thickness.

5. A method for producing sub-pixels of an AMOLED
device, comprising:

providing a substrate with a reflecting anode and a hole

injection layer thereon;

forming a resonator adjustment layer on the hole injection

layer; and

forming a hole transport layer, a luminescent layer, an

electron transfer layer, an electron injection layer and a
semi-transparent cathode on the resonator adjustment
layer in sequence to form a blue sub-pixel, a red
sub-pixel, a green sub-pixel, a light blue sub-pixel or an
orange sub-pixel; the green sub-pixel being located
centrally: the blue sub-pixel, the red sub-pixel, the light
blue sub-pixel and the orange sub-pixel being arranged
around the green sub-pixel;

wherein, the resonator adjustment layer in the orange

sub-pixel is thinner than that in the red sub-pixel; the
resonator adjustment layer in the light blue sub-pixel is
thicker than that in the blue sub-pixel.

6. The method for producing sub-pixels as claimed in
claim 5, wherein the luminescent layer is selected from a
group consisting of a blue light luminescent layer, a red light
luminescent layer and a green light luminescent layer.

7. The method for producing sub-pixels as claimed in
claim 5, wherein the luminescent layer in the light blue
sub-pixel is a blue light luminescent layer; and the resonator
adjustment layer in the light blue sub-pixel is 100 nm to 110
nm in thickness;

the luminescent layer in the blue sub-pixel is a blue light

luminescent layer; and the resonator adjustment layer
in the blue sub-pixel is 80 nm to 90 nm in thickness.

8. The method for producing sub-pixels as claimed in
claim 5, wherein the luminescent layer in the orange sub-
pixel is a red light luminescent layer; and the resonator
adjustment layer in the orange sub-pixel is 160 nm to 170
nm in thickness;

the luminescent layer in the red sub-pixel is a red light

luminescent layer; and the resonator adjustment layer
in the red sub-pixel is 180 nm to 190 nm in thickness.
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